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LOCAL LABOR MARKETS AND CYCL IC COM PONENTS

IN DEMAND FOR COLLEGE TRAIN ED MAN POWER *

James P. Smith
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Finis R. Welch
University of California at Los Angeles

and
The Ran d Corporation

In this paper we examine earnings of synthetic cohorts con-
tained in the Current Population Surveys (CPS) for each year
1968 to 1975. The CPS data are useful to test for the im-
portance of local labor markets because individuals can be
assigned to markets by calendar year and area of residence .
We find that contrary to the established conviction , wage
rates are sensitive to business cycles. This sensitivity
appears , holding industry constant, to be skill neutral so
that business cycle movements apparently explain little of
the recent time series behavior of relative wages of college
graduates. Furthermore , we have identified some important
movements in wage rates among areas. These wage differen-
tials seem more sensitive to employment deviations and trends
than we at least initially expected .
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I. INTRODUCTION

A person ’s marke t earnings are determined by skills offered
for sale or rent and the prices the market attaches to them.

At a poin t in time if all pa rtic ipate in the same marke t such
that each skill has one price , then the distribution of earnings

depends only on the distribution of skills. In fact, the em-

pirical human capital literature has evolved under this one—

market assumption as though earnings are determined by skills
without particular attention to the way markets determine

prices. For cross-sectional data, especially from narrowly
defined reg ions , the one-market assumption is plausible, but
is less so for the kinds of panel data now becoming availab.le.

In particular, the National Long itudinal and the Income Dynamics
Surveys contain observations of individuals dispersed through-

out the United States for five or more years. With information

of both time and area location , we have the potential of begin-

fling to ask some of the more fundamental questions of earnings

determinations.

Because the early human capital—styled earnings analyses
were based largely on the 1 in 1000 sample from the 1960 Census

which identifies only very broad geographic regions, the one—

market assumption has flourished . Consequently we know much
more about empirically useful specification of the skill dimen-

sions than we know about specifications of the price or demand

side of the earnings determination process. This paper repre-
sents our initial foray into the local labor market issue.

Our results are tentative, but they suggest that earnings are
sensitive to cyclic phenomena and that something can be gained

by using area or regional information .

In this paper we examine earnings of synthetic cohorts
• contained in. the Current Popu1atioi~ Surveys (CPS) for each ~~~~~~~~~~~~~~

year 1968 to 1975.1 The CPS data are useful for an examination ~i . . .

of local labor markets because individuals can be assigned to ~~ - 

.~e~~on 0
markets by calendar year and area of residence. The surveys ~~~~~~~~~~ 

0

give information of earnings in the year prior to each survey

for individuals from between 40,000..and 50,000 nationally rep—

resentative households. Individual observations either are 
~B~J1Y ~fH1[S 

--

not replicated or are not identified as repeaters. Nonetheless ii.
the Lillard—Willis2 finding with the first seven years of the

Income Dynamics Panel for personal earnings was that in using
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an error-components specification both with persistent and

f i rst-order l~1arkov individual  residuals , point estimates of
parameters are very close to what they obtained when the panel

was treated as a series of seven independent cross—sections.

Therefore we doubt that we are severely handicapped by the

serial independence of the CPS data.

As background for the wages of individuals observed over

the 1967-1974 period , we have a macro-economy that began as

very robust , hit a mini-recession in 1970 and bottomed in 1971,

rebounded in 1972 and 1973 and again foundered late in 1974.

Wi th th is kind of year by year aggregate volati l ity ,  it would
be surprising if all workers, designated by skill, job experi-

• ence , geographic location and industry of employment, were
similarly affected.

The CPS repor ts residence for 19 SMSA ’ s and thir ty state
groups for those not in S!~SA’ s from 1968 to 1972. For the re-

maining 1973 to 1975 surveys , 35 SMSA ’s and 23 state groups
are identified. Thus persons are identified in a total of 419

markets, par titioned by time and geography . In fact, for short
run considerations forced by the year to year nature of these

data , it is not clear tha t there is enough mobility between
firms to insure wage equality among similarly skilled workers

even within local area markets. Finer partitions of the data ,

based for example on industry, by locality ,  by year , could
also be considered but we have not explored them in this paper.

What is clear is that panel and widely dispersed area data

raise questions of loca l , time dependent labor markets that
data like that of the CPS ’ can beg in to confront.

Our analysis is restricted to weekl y earnings of college
and hi gh school graduates , partitioned on the basis of esti-
mated years of work experience . We concentrate on these groups

because the 1967-1974 period witnessed what to many was a long

anticipated fall in the relative wages of college graduates.

Panel A of Table 1 summarizes relative weekly earnings for

selected levels of work experience , and panel B gives similar
data for annual earnings. The different behavior of the rela-

tive earnings series at alternative work experience levels

demonstrates our interest in experience profiles. The changes

that have occurred have been largely restricted to new entrants.

Although there is evidence of sampling errors , a pat tern of
rising relative earnings to 1970 or 1971, followed by a decline

ovc~r the remainder of our period does emerge . This pattern of

change is dampened for those with 7-10 years of experience and
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• vanishes altogether for those with 20-25 years of work experi-

ence . Further , the post—1974 decline is more pronounced for
weekly than for  annual  earnings .  In fact , with cognizance of

4 
• 

sampling variation, it is not clear that the annual earnings

pattern of 1967 d i f f e r s  from that of 1974.

Table I

EARNINGS OF COLLEGE RELATIVE TO HIGH SCHOOL GRADUATES
(Numbers are natural logarithms of ratios of geometric means)

Year in Year
Work Force 1967 1968 1969 1970 1971 1972 1973 1974

• A. Weekly Earnings

1st .563 .567 .596 .578 .575 .476  .462  .431
2nd .478 .504 .523  .522 .513 .454 .438 .422

lth— lOth  .378 .361 .352 .361 .361 .353 .347 .331
20th—25th .399 .351 .394 .403 .391 .395 .352 .392

B. Annual Earnings
1st .593 .637 .698 .708 .665 .576 .497  .525
2nd .514 .563 .622  .653 .627  . 554 .487 .514

7th—lOth .399 .375 .379 .407 .413 .406 .382 .377
2 Oth—25th  .416 .360 .423  .423 .423 .417 .380 .423

The recent downward trend in relative wages of college

graduates has been described as a possibly permanent result of

changing skill distributions and , consequently, there has been
much recent pessimism about the prospects of formal schooling

as a route to economic mobility .3 We feel that the important
social and policy issues connected with this recent decline in
the relative wage of college graduates makes it a useful focal

point for our initial investigation of the role of local and

time dependent labor markets. We are in fact less certain that

such short—term evidence , restricted as it is to new entrants ,

is an adequate basis for forecasts for doom. In particular

there are confounding effects on the price of skill of business

cycles and changing age structures of the work force. We will
concentrate here on cycles but include a passing reference to

the importance of age structures. This cyclic analysis is our

initial foray into “local labor markets” and we are encouraged

by preliminary results. Yet there are clearly unanswered problems.

The next section provides background summaries of the age

structure of the work force , the macroeconomic setting and its

industrial composition for the 1967—1974 time period . We then

turn to a regression analysis of earnings of new entrants and

conclude with a discussion of some of the ambiguities of our
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f ind ings  that  require us to view what we have as prel iminary
unt i l  more is known about empirical ly useful  specifications
of robustness of local labor markets .

II . TilE EMPIRICAL SETTING

The age s t ructure of the U . S .  work force undergoes a
continuing process of change. With secular growth in school

completion , it is not surprising that the work force at higher

levels of schooling is becomir~g “ young ” relative to that at
lower levels. The post-World War II baby boom cohorts entered
into the labor force , beginning sometime around the rnid- 1960’ s ,
and continued for a decade or so. The hi gher the level of
schooling completed , the later this impact of this  baby boom
on the new ent rant  market .

Table 2 demonstrates the general “ youthening” of the hi gh
school and college graduate  work forces occurring over the time
span of our data . Both hi gh school and college graduates be-
come “younger ” during this period and the pace of change may
well have been accelerating. This introduction of large numbers
of highly skilled workers at the f ront  end of the labor market
is potent ial ly an important cause of the recent decline in the
wage of skilled labor. The real question is whether the e f f e c t s
are l ikely to be permanent or t ransi tory,

We know f a r  too l i t t le  about subst i tut ion relationships
across schooling classes or among age groups wi th in  schooling
levels to do anyth ing  more than speculate about e f f ec t s  of an
increasingly large and more educated work force ar r iv ing at
the labor marke t ’ s port -of—entry . Possibly, for the entering
cohort a chronic wage depression resul ts  and the e f f e c t  of the
entry bulge persists throughout  the career , but perhaps even
more l ike ly ,  the depression is short- l ived-—a temporary period
of adjus tment  whi le  the market  “di gests ” i ts new arr ivals .

Table 3 provides two kinds  of in format ion  of general
economic indicators .  The f i r s t , the whi te  male unemployment
rate , is a reasonable aggregate summary s t a t i s t i c .  It  suggests
that  a recession beginning  1970 , bottoming out in 1971 wi th

recovery founder ing  in 1974. Behind this  aggregate trend ,
Panel B a t tempts  an i ndus t r i a l  decomposition . The numbers
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Table 2

CUMULATIVE AGE DISTRIBUTION S OF h IGH SCHOOL AND COLLEGE
GRADUATES IN CURRENT POPULATION SURVEYS , ALTERNATE YEARS ,

1969-.1975a

Percent of Those 14—65 Survey Year
Years Old Under Age 1969 1971 1973 .1975

A. High School Graduates (schooling = 12 years)

20 4 . 4  5.5 7 . 2  8 .0
22 8 .8 9 .5  12.5 14 .4
24 13.8 15.8 18.5 2 0 . 2
26 20 .0  21.6 25 .2  25 .7
28 2 6 . 7  2 8 . 2  3 0 . 4  32 .5

B. College Graduates (schooling > 16 years)

24 4 . 0  5 .6 5 .4  5.8
26 10 .4 11.0 12.2 12.7
28 17.0 18.0 18.9 21.3
30 23 .9  2 4 . 7  27.1  28 .5
32 29 .7  30.7 34 .0  36.9

aAges are as reported in March of indicated year . Recall
that earnings for  these people refer  to the previous year .
Even numbered years are deleted because pa t te rns  are redundant .

reported are residuals from regressions over the 1947-74 period

of (the log , base e , of) national aggregate employment within
each industry on a quadratic in time. Hoepfully, these devia-

tions measure percentage departures from trend .

We are not sure that this kind of deviation measure is a
“good” index of levels of labor demand within industry . We are

encouraged by the congruence of this measure for manufacturing
durables and aggregate unemployment rates. But, the divers i ty
among industries is surprising. In any case, these numbers
tell an interesting story for contrasts of college and high
school graduates.

Table 4 re~ports average industry-of-employment distribu-
tions for new entrants who are not employed in agriculture or

~ublic administration . The work experience definition we have

used refers to a probability density of over years in the labor

force conditional on age , schooling and year of birth.4 It

improves on the standard (age - schooling - 6) definitions of
experience in a number of wages.~ . First, since it is conditional

on cohort of birth, it allows for the strong cohort effects

with more recent cohorts finishing a given level of schooling

at earlier ages. Second , by conditioning on age, it provides
a more accurate measure of experience for younger workers. The

L - — 1
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Table 3

MEASURES OF LEVELS OF ECONOMIC ACTIVITIES :
THE W HITE MALE UNEMPLOYMENT RATE AND DEVIATIONS FROM
EMPLOYMENT TRENDS BY ONE-DIGIT INDUSTRY , 1967—1974

Year
1967 1968 1969 1970 1971 1972 1973 1974

A. Annual Average Unemployment Rate , White Males (Percent)

2 . 7  2 . 6  2 .5  4 . 0  4 . 9  4 . 5  3 .7 4 . 3

B. Percentage Deviation from U . S .  Aggregate Emp loyment Trend a

Industry

Mining — 3 . 2  — 3 . 7  — 1. 2  — 0 . 2  — 2 . 8 — 0 . 5  — 0 . 2  10.0
Construction

• Manufac tur ing  — 4 . 6  — 4 . 2  0 .5  — 1 . 2  — 0 . 3  2 . 8  5.6 2.1
Durables 6 . 4  6 .8  7 .8  0 . 4  — 6 . 6  — 4 . 9  0 .5  1.4
Non—Durables 2 . 7  3.7 4 . 2  1.8 —1.5  — 1 . 5  — 0 . 8  —2 . 4
Transporta—
tion , Coxnmuni-
cation and
Utilities 1.0 1.0 2.5 2.5 —0.0 —0.4 0.4 0.4

Wholesale and
Retail Trade 0.6 1.2 2.1 0.9 —0.8 —0.5 —0.1 0.8

Finance , In-
surance and
Real Estate — 2 . 6  —1 . 1 0 .9  1.1 0.8 0 .9  0 .8  1.3
Services 1.7 2 . 4  3 .4  2 . 2  — 0 . 4  —1.6  — 2 . 1  — 1 . 4

aThese are residuals (x 100.0) from regressions of the form
ln Ejt = a+bt+ct 2+u where E ,~~ is U . S .  Aggregate Employment in
industry, i, year , t. Observations are annual for the 1947—74

period .

expected entry age for an individual who is working is truncated
at his current age . This not only avoids the minor embarrassment
of negative inputed experience for large numbers of young people
using the standard definition of experience , but also provides a

more reliable measure for those who are currently observed

working . Using these densities , we computed the probability that

an individual observed was in his first eight years on the job.

Alongside this probability, we drew a uniform random number dis-
tributed over the unit interval and if the number drawn is less

than the probability that the person observed is in his first

eight years, he is defined as a new entrant and retained in the
sample. Otherwise , he is excluded. 
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Table 4

INDUSTR IAL DISTRIBUTIONS OF EMPLOYMENT AND ANNU A L AVERAGE
PERCENTA GE DEV IAT IONS FRO~I INDUSTRY-OF-E~1PLOYMENTTREND FOR “NEW ENTRANT” h IGH SCHOOL AND

COLLEGE GRADUATES 1967_ 1974a

High Schoo l College
Graduates Graduates

A. industry of Employmentb

Mining 1.4 0 .9
Construction Manufacturing 12.0 3.7

Durables 26.1 15.0

Non— Durables 12.9 9.2

Transportation , Communicat ion
and U t i l i t i e s  9 .5  4 . 7

Wholesale and Retail Trade 24.2 13.5

Finance , Insurance & Real
Estate 3.1 9 . 9

Services 10.6 43.0

B. Percentage Deviation from Trend (by Year)C

1967 1.8 1.7

1968 2 . 3  2 . 3
1969 3.8 3.5

1970 0.9 1.5

1971 — 2 . 2  — 1 . 4
1972 — 1.5 — 1 . 4
1973 0.5 —0.6

1974 0.6 —0.2

a ,.New E n t r a n t s ” r e fe r s  to those estimated to have eight
years or less of work exper ience .

b1967 ,74 average distributions,
Cwei ghted averages us ing  indus t ry=of—employment  weights

and res iduals  reported in Table 3.



rw
—8—

The d i f fe rences  in industry  employment d is t r ibut ions  be-
tween high school and college graduates is astonishing . High

school gradua tes inhabit the tradi tional ly  more cyclic sensitive
industries while a surprising 43 percent of all college graduates

are employed in services--largely professional services--not

commonly noted for their cyclic vulnerability . In fact, the

employment distributions of these groups are so different that

we wonder whether the evidence of cointer—cyclic covariance

between schooling and employment may not be more of a composi—
• tional artifact instead of the popular views of “skill speci-

f ic i ty” or relat ive complimentarity of skilled labor with fixed
cap i tal .  The second panel of Table 4 reports averages across
industries of the deviat ions from trend described in Table 3
weighted each year , respectively ,  by employment densities for
new entrant  hi gh school and college graduates .  They indeed
show more year—to-year variance for high school graduates but
toward the period ’s end , they also suggest that industries

inhabited by college graduates were depressed relative to those

employing high school grads.

III. BUSINESS CYCLES AND RETURNS TO SCHOOLING :
WHA T DOES TfIEORY PREDICT?

Existing theories of the skill composition of cyclic re-

lated labor demand are exclusively theories of firm behavior.

We are aware of no dis t inct ions associated with d i f f e r i n g  skill
mixes across indus t ri ç”  alongside indust r ia l  d i f f e rences  in
timing and degree of vu lne rab i l i ty  to f luctuat ions  in aggregate
demand . At a theoretica l level these compositional effects are

transparent and warrant little discussion , but at an emp ir ical
level--if the distributions reported in Table 4 are indicative--

they can swamp differences within firms altogether.

There are two popular theories of firm behavior which for

most cases are treated as observational equivalents. The first

is that substitution elasticitie s between (short—run) fixed

capital and “unskilled ” labor exceed those between “skilled ”
labor and capital. Accordingly as product demand decays, in

the short—run firms will compensate for capital fixity by rely-

ing more heav ily on reduced quantities of those inputs that

.

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _
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• substi tute best for canital . If substitution relationships are
• as posited , then the demand for unsk i l led  labor f a l l s  re la t ive

to the demand for  skil led labor.

The competitive theory is that  of sleill specif ici ty. The
notion it  f i r s t  that f i rms  invest  (through h i r i n g ,  t r a i n i n g
costs , e t c . )  in its workers and protects these investments as
demand falls by reducing utilization rates rather than by ter-
minating employment alttgether. The skill composition part of

this theory is gained by positing that the firm ’s specific in-

vestment share of labor ’s products is positively correlated

with skill level. Thus, the f i r m  protects its skil led work
force relative to the unskilled group under temporary downturns.

The similarities between many predictions of these views

are obvious , but they may d i f fe r  most s ign i f i can t ly  in their
predictions for interact ions between age or experience prof i les
and the skill composition of demand . Nothing in the relative

substitutability argument distinguishes workers of given skill

across experience levels. An insider is no different from an

outsider and transaction costs are irrelevant . Aside from the

minor embarrassment that sk ill var ies with exper ience , the
• relative subs t i t u t ab i l i t y  argument  would posit experience

neutral relative demand effects. Not so for the specific in—

vestment view .

To it , the d is t inc t ion  between insiders and outsiders is
• crucial. An outsider is someone in whom hiring and training

costs are not vested; an insider is fully vested , and recent

hires are a mix tu re  if the t ra in ing period is not ins tantaneous .
To pursue the f i rm—spec i f i c  view , suppose a f i rm experiences a
temporary reduction in product demand and reacts by firing some

of those with n i l  t ransaction costs , lay ing o f f  some of those
who regardless of firm investments have the highest  probabili-
ties of successful recall (those for whom continued employment
carries rents , such as union workers and skilled labor with
large specific investments who have “ shared ” these investment
costs with the f i r m ) , and reducing hours worked on whatever to
hedge against  loss of those , presumably wi th  large f i r m — s p e c i f i c
investments , whose continued employment conveys the prospect of
fu tu re  ren ts .  Now if f i r m — s p e c i f i c i t y  is pos i t ive ly  correlated
with skil l  level , during a recession the members of a f i rm ’ s
mainta ined work force who are most u n d e r u t i l i z e d  wi l l  be the
most skilled . But, in the dynamics of a labor market new

ent rants  arr ive con t inuous ly .  What is the p l igh t  of a highly
skilled new en t ran t  (an outsider to al l  but “ f a m i l y ” f i r m s )  who
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when hired and trained will become a perfect substitute for

those who are already in excess su o~ ly?

It is easy to envision a f i rm-speci f ic  theory in which  the
forces tha t  tend to s t ab i l i ze  demand for the experienced ( im-
p l ic i t ly  “tenured” ) work force are exac tly the same as those that
destabilize demand for new entrants. Such a view would predict

procyclic motion in income re turns to schoo ling for  new entra nts
relative to the experienced work force.

• This, of course , is an over—sim~1ifica tion because f i rms
with long—run plans may not admit new entrants only as the

vagaries of the cycle dictate. Seniority structures may be

important. But even if hiring policies depend only on (long

run) trend ; that is, if sen iori ty p rof i les  ar e totally dominant ,
• so long as the tra in ing period is prolonged , it must be that

f i rms capitalize on the underutilization of their experienced
• work forces to accelera te tra inin g for new hires during reces-

sions. Further , if tra ining costs are shared between f i r m  an d
worker , then predictions for cyc lic swings in returns to
schooling are unchanged . This , of course , says nothing about

whether retu rns to schooling actua l ly  fa l l  for new entran ts as
recessions occur. It is only that the rationale for counter—

cycle motion is not nearly as convincing for new entrants as
it is for the experienced work force.

IV. WAGES AND CYCLES: A TENTATIVE FORAY INTO
THE NEW ENTRANT MARKET

How do you measure a business cycle? In particular , if

you are con cerned wi th geographic d iversity ,  with observ ing
cycles in the cross-section to expand the observation set over

simple time series observa tions , to what da ta do you turn ?
• Clearly, unemployme nt rates wi l l  not do for there are persisten t

geographi c di ff erentia ls which are pos it ively correlated with

wages.

• Our approach is very simple and we have no real confidence

that it is the best among numerous alternatives. We measure

cycles as employment deviations from trend . We have data by

state of estimated total employment by one-dig it industry for

the 1947-74 period . We have no correspond ing data for ~~1SA ’s

so SMSA res idents are simply p laced in the ir ap~ ropria1e ‘state.”

- 

- - ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ - —
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Given the 30 state groups for the first five surveys and the

23 groups for the last three years of our data , there are a
total of 40 d i s t inc t  groupings  tha t  appear in at least one of the
two a l t e rna t ive  s ta te  ar rangements .

Excepting agr iculture and public administration , we ran
time series regressions wi th in  each of these 40 areas of the
form

( 1) ln E.  . a + b . t 4- c .t 2 + U) .Jt 1j Lj  i J i j t

where E refers to total annual emp loyment, the subscr ipt, i,
indicates area; j  refers to one-digit industry and t indicates
calendar year . Calculated residuals from these 320 (8 industries

and 40 areas) regressions are our indexes of indu stry x area x
time specific deviations from trend which we take as our index

of “the level of labor demand .” Because of the likelihood that
• these measures are excessively noisy we next created instrumental

variables for these residuals via second—stage auxiliary regres-

sions. To do this , we calculated regressi~~..~ similar  to those
I 

• 
for the area x industry specific observations for U.S. aggregate

• employment by industry on a quadratic trend factor and then

calculated similar area specific regressions using aggregate

employment by area. Finally , we regressed the industry x area

residuals on both the aggregate industry and aggregate area

residuals within each of the 320 industry by area specifications.

Predicted values from these auxiliary regressions are our in—

strumental indicators of cycles.

It is l i ke ly  tha t business cycle e f f ects on wages and
labor utilization rates.are most severe for new entrants.

Because of this , we h-we concentrated on interactions between
work experience or t . .~ in the labor marke t  and our labor-demand
indicators .  But the CPS like other “Census—sty led”  data contains
no direct i n f o r m a t i o n  of work exper ience.  Our approach is to
infer experience from age and schooling but instead of using

a single measure as is typica l ly  done , such as the expected
number of years at work , we use a full distribution of years
at work . These d i s t r i b u t i o n s, condi t ional  on age and schooling ,
are reported in Table 7 ( a p p e n d e d ) .  New en t r an t s  to which the
sample is restr icted are those in their  fir s t  ei ght years of
work experience . A f t e r  i n i t i a l ly screening the samples for
workers , the probabi l i ty  of inc lud ing  an observat ion in our
new entrant sample is•the probability (inferred from Table 7)

tha t  he is in his  f i r s t  eig ht years .
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One of our more interest ing results for wage—experience
profiles is that  in comparison to the now common treatment of
wages as a simple quadra t ic  func t ion  of market experience , al—
ternative descriptions are more powerful . For example , among
high school graduates we find that two variables, the probabil-
ity that a worker is in his first year along with the probabil—
ity tha t he is in his f i f t h  year at work , dominate the more
common experience and experience-squared variables in describing

wage paths of new entrants. In fact , squared partial correla-
tions between (•ln) weekly earnings and the year 1 and year 5
probabilities holding (expected) experience and experience-

squared constant exceed the alternative squared partials for

experience and experience-squared by a multiole from 9.5 to

24.7 over the eight surveys.6 Thus we opt for career wage
• profiles as described by the year 1 and year 5 probabilities.

Es~ ima ted profi les can be inferred from parame ter estima tes
in conjunction with probabilities summarized in Table 7.

To characterize the e f fects of business cycles on earnings
we used linear interactions with work experience of the form

8
(2) dev x 

j~ l 
{9—i)/8}P~

where “dev ” is the instrumental variable for industry x time x

area employment deviation and P~ is the probab ili ty ( f rom
Table 7) that a worker is in his j-th year of work . Therefore ,

the estimated effect on personal earnings caused by aggregate

employment departures f rom trend is constrained to decline
linearly over the first eight years on the job and is fixed

at zero thereafter.

V. SUMMARY OF REGRESSION RESULTS

Table 5 contains our main results for weekly earnings

determination. Most coefficients are scaled to be read as

percentages (subject to the log approximation). For examole ,

the coef f ic ien t  for residence in the Nor th Centra l Region
suggests weekly earnings 5.1 percent above the Northeast ref-

erence region . The reference group , the group whose wage is

predicted by the intercept , refers  to Northeastern residents
who do not live ir . an SMSA (or a central c i ty) , and who have

J
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twelve years of schooling. Survey year is measured as 1 to 8

and the implication of the first regression is that nominal

weekly earnings were rising at an average annual rate of 6.04

percent.

Two regressions are reported. In the first, no provision
for part- t ime work is included but it is in the second . Pre-
sumably the second re fe r s  more closely to wage rates and hours
worked per week,

Witho ut contro l for part-time status we f ind that the
area x industry employment residual is a “significant” predic—
tor of week ly earnings and the estima ted coeff ic ient suggests
that a one percent positive deviation from trend increases

weekly earnings  by 1.2 percent for persons in their first year
on the job. This effect is constrained to fall linearly to
zero by the ninth year. Variable 2.6 permits this effect to

d i f fe r  between hi gh school and college graduates  but there is
• no evidence that it does. The evidence here is on n e u t r a l i t y,

within area and industry , between hig h school and co llege grads ,
at least for new en t ran t s .  This says no th ing  of aggregate
neutrality because of school related differences in the indus-
trial structure of employment.

The evidence of neutrality of cyclic impact between high
school and college graduate new en t ran t s  is contrary to what
we expect for the “ experienced” part of employment s t ructures .

There, a variety of evidence has shown countercycl ic  motion in
college/high school graduate wage ratios. Yet, if the neu-

trality finding for new entrants is Correct , then it does
nothing to exp lain the recent decay in relat ive earnings of

• college graduates. Nor , of course , does it help to explain
the apparent rise in relative earnings dur ing  the f i r s t  years
of our data .

Variable 2.d measures the trend rate of total employment

growth wi th in  area and our resul t  is tha t wages are higher in
more “robust” areas . This result refers to differences within

broad geographic regions since persistent differentials are
held constant in variables l .a  and l .b .  We had no a priori
expectation concerning this effect because we have not addressed
the question of why employment in one area rises relative to

that of another. We did expect that if real (i.e., area cost—

of—living adjusted) wages are negatively correlated with area
employment growth , then the employment growth rate and time

would interact positively because sustained growth would pull 
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wages upward. This, of course, says that our view of growth
would be tha t  it is demand driven . Were it driven by labor
supply , we would expect the opposite interaction . If there

is evidence here it is of negative interaction . Since we
find positive direct effects of growth , this is as it should
be. Whatever Is generating area shifts in employment patterns

is tending toward the el imination of wage d i f f e r e n t i a l s  across
areas.

The next variable , years of work experience interacted
with the local area growth rate , represents our attempt to see
how more rap id growth a f f e c t s  the wage d is t r ibut ion among ex-
perience groups. That this effect switches from “significantly”

negative to “significantly ” positive as control for part—time
work is introduced suggests that  the probabili ty that a new

• entrant will be employed only part-time is inverse to the trend

rate of growth in area employment.

-

• 
In the equation which controls for part—time status, area

wage differences appear smaller for new entrants than for the
experienced work force . If migration is driving these differ-
entials away , it is not surprising that the most mobile group,

the recent graduates, are leading indicators .

The fact  that  regional d i f fe ren t ia l s  noted in coeff icient
estimates for variables 1 are smaller than those found in
earlier studies , together with the evidence of convergence be—

• tween areas over the eight years of data , is important , There
has been a tendency in empirical research to treat spacial

differentials as persistent and as reflecting equalizing dif—

fe ren t ia l s  of cos t s—of—liv ing  broadly defined to take notions
of generalized amenities into account .7 Yet , since these
differentials are changing , more work should be devoted to
trying to understand their dynamic patterns. Possibly, we
have been too quick in assuming that spacial d i f ferences
reflect markets in. long run equilibrium .

Variable 2.g refers to averages within states of unemploy-
ment rates for a 13 year period . Persistent unemployment dif—
ferences across states present a problem worthy of further

• research. These levels are clearly positively correlated with
earnings and the high intertemporal correlations between them

suggests that unemployment rates are not useful descriptions
of cycles in the cross-section .8 They may be simply artifacts

of industrial mix and of seasonality . We do know that spacial
d i f f e r e n t i a l s  in unemp loyment are persistent and that  they are

- -

~ 

-- - -- - --



- - - • -
~~ •~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _

—18—

correlated with weekly earnings. Interestingly, in regres—

sions (not reported here) like those of Table 5 where the
dependent variable is annual earnings instead of weekly wages ,
no corresponding correlation with state unemployment rates is

found. Apparently, persistent unemployment differentials

reflect persistent differentials in weeks worked that are
fully compensated in annual earnings.

Unionism , not available for individual observations

but available for state aggregates, has a marked effect on

earnings, In states where , say, 15 percent of the work force

is unionized average weekly earnings are four to five percent

lower than in states where 25 percent of the work force is

• unionized. These differences are somewhat smaller for annual

earnings comparisons suggesting that persons in states with
more unionism work fewer weeks than others in less heavily

unionized states.

VI. WHAT WE HJWE LEARNED

We focused in this paper on what from the vantage of
hindsight appears to be two quite complex questions: (1) of
simulating business cycles in the cross-section , and (2 )  of
determining their effects on relative earnings of new entrant

college graduates. On the second issue, we found no evidence

of non-neutralities of local industrial cycles, as we have
measured them, between college and high school graduates who

have recently entered the job market. If cyclic effects are
in fact neutral for new entrants , then they contrast sharply
with what has been suggested for more experienced workers
where effects on returns to higher education are commonly
presumed to be countercyclic.9 Our findings are consistent
with our earlier theoret~.ca1 discussion . We argued that in
analyzing the effects of cycles on wage differentials by skill
level, it was important to distinguish between new entrants

and the more experienced part of the work force. Our theory
suggested that the countercyclica1. pattern of skilled wage

differentials should he less pronounced for new entrants. Our

evidence of neutrality for new entrants combined with the well—

documented countercyclic relative wages of highly skilled
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workers with more labor market experience is consistent with

our theoretical expectations.

Table 6 summarizes estimated college/high school wage
ratios taken from the regression described in Table 8 (aopended)
when the part-time variable is included . As in Table 1, most
of the action is among new entrants , returns to higher education
first rise then fall over the period and college/high school
graduate wage ratios are lower for new entrants by the end of

the period than at its beg inning . We have augmented Table 6

with college/high school ratios of new entrant observations for

each of our survey years.

Clearly our mascinations with cyclic related variables

does little to eliminate this trend . It is more muted at the

extremes in our estimate than the simple averages for persons

in their first year (reported in Table 1) suggest, but little

else can be said . Does this admit to a depression for earnings

of college graduates? We think not, but it does shift emphasis

away from business cycles to questions of effects of cohort
size on career earning profiles. Until information can be

presented showing effects of cohort size on earnings profiles,

we will  remain ignorant about whether depressed new entrant
earnings during 1972-74 will persist for these cohorts and

whether effects will spill over to post—1974 cohorts. However ,

the simple ratios of college to high school graduates in Table 6

suggests that relative size of cohorts may be a more powerful
explanation for the relative earnings of new entrants. If the

size of cohort produces only a temporary decline until the
market absorbs the new workers, it remains plausible that this
recent “depression ” is only “market indigestion.”

If our deviations are adequate proxies, our results do
indicate that wages are flexible to short run cycles. This

contrasts sharply with the standard assumption of short run

wage inflexibility with employment bearing the brunt of short

run adjustments. It is our opinion that economists have pro-

ceeded too long under the assumption that wages are invariant

to the cyclic vagaries. We trust that our results will reopen

this question to additional empirical investigation.

Turning to the first question, the fundamental issue
is whether we have measured cycles correctly in the cross-

sections. The measure we use is something of a tautology :

trend is trend , and cycles are departures from trend. If

labor demand fluctuates over business cycles and if wages are 

-•~~~~~~~~~~ --

•
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Table 6

IMPLIED (in) COLLEGE/HIGH SCHOOL GRADUATE WAGE RATIOS
FOR NEW ENTRANTS AND RATIO OF NEW ENTRANT COLLEGE TO

HIGH SCHOOL GRA DUATE COHORTS

Years of Work New Entrant College Graduates
Calendar Experience As A Percent of New Entrant
Year 0 8 High School Graduates

1967 .388 .401 45.8

• 1968 .404 .415 46.9

1969 .418 .456 45.4

1970 .442 .465 45.3

1971 .380 .419 47.1

1972 .354 .397 45.8

1973 .332 .406 50.4

1974 .308 .398 51.7

r,ot perfectly flexible so that shocks in demand generate
changes in employment, then presumably our employment depar—

tures from trend reflect demand shocks.

Our deviation measures are a composite of effects over

time and geographic space. We have a preference for simpler

alternatives than ours for measuring aggregate demand fluctua-

tions over time. Yet conventional measures like unemployment

rates which may be reasonable for changes over time c..rry

difficult cross-sectional interpretations. Moreover , since
most panel data sets contain less than 10 years of observa-

tions, little can be learned about the impact of cycles unless

the number of observations can be expanded . To this end , we
have raised the question of whether we can simulate business

cycles in the cross-section. If differences among local labor

markets generate differences similar to what one finds for

variations in the national economy about its trend , then our
potential for learning about cyclic behavior is greatly expanded .

There are a number of things to be expected of a variable

such as ours which purports to measure short-run changes in

labor demand both among local labor markets and through time.

First, in some sense it should perform better in the eight
pooled cross-sections of data than a simple time-specific ag-

gregate (i.e., area invariant) n~easure like the unemployment

rate. Second , if it in fact measures cycles in the cross—

section , results should be maintained under separation of the

pooled cross—sections into individual cross-sections. On the

first criteria , we do reasonably well. Using the same

L -
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specification for other variables , we re-estimated the regres-

sion substituting the U.S. aggregate adult male unemployment

rate for our deviation measure. When our part-time work

variable was omitted the effects-of unemployment were to in-

crease weekly earnings~ When the part—time variable is included ,

the effect is reversed : wages fall as the unemployment rate

rises. Further , even with inclusion of the part—time variable——

when the unemployment rate has the right sign--it is not as

highly correlated with wages as our deviations.

Using the second criteria , our deviation measures produced

mixed results. We clearly outperformed similar area disaggrega—

tion of the unemployment rate which was positively re lated to
wages. In partitioning our, sample into its eight component
cross—sections we found an interesting pattern for coefficients

estimated on the employment deviation measure . For 1967 through

1970, the area x industry effect on wages was (strongly) positive
and coefficients were reasonably stable. But in 1971, the worst
year vis—a-vis general economic conditions, the e f f ec t  switched
to (s igni f icant ly)  negative. This reversal holds for 1972 but
the estimate is statistically insignificant and then returns to - •

positive in 1973 and 1974. Perhaps we should be content with
a consistent result in six of eight years along with an ambi gu- - 

-

ous f inding in one of the remaining two , but the macro-cyclical
pattern of our individual year estimates is intr iguing 10 and
suggests a potential reason for our negative results in two
years. -

To illustrate, consider an industrial partition. Some

industries are more volatile than others. Suppose that in
good years conditions in volatile industries are ~ good
and in bad years cond itions in these industries are ~~~~ bad .
Positive e f fec t s  on e~t r n i n g s  for the industry deviation measure
in good years may only point to the fact that earnings in
volatile industries are higher than in industries where employ-

ment is more secure. If so, then in bad years , the largest
negative residuals would be associated with the most vulnerable

industries and if earnings are higher there, the coefficient on
the deviation measure would be negative in bad years. This is
pretty much what we observe.

Since the theory of compensating differentials predicts

higher wages where employment is less secure , i t  seems that
we should have controlled for inherent employment instability

among industries. While several measures suggest themselves
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we opted for the simp lest: namely, we added dummy variables
for each one-digit industry .

The f i n d i n g  as repor ted in Tab le 8 (appended) is what
one would expect. Relative to non-durable manufacturing , wages
are si g n i f i c a n t l y  higher  in the more cyc lically vulnerable
mining , construction and durable manufacturing industries and

are lower in more stable indus tries such as trade (both re tail
and wholesale) and espe~ ial1y in service industri~ s.

11 Inter-

estin gly ,  the inclusion of industry dummy variables reduced
the estimated wage e f f e c t s  for  the cycl ic deviation measure ,
as wou ld be expected , but did not eliminate it altogether. In

fact , in cross-sectional regressions , when dummies for industry
are included the estimated employment devia t ion e f f e c t  is
positive in seven of eight years and in 1971 , the orig ina l
out l ie r , the estimated coe f f i c i en t  is reduced to a ( s t a t i s —
tically) trivial negative effect. For the pooled cross—sections

the estimated c o e f f i c i e n t  on the area x industry employment
deviation measure is:

Part-Time Dummy

Omitted Included

0.61 0.46
(3 .02 )  (2.41)

where the numbers in parentheses are t-statistics. It is too
early to evaluate the u l t imate  potent ia l  in using cross-sectional
information to augment the cyclic trends observed in time series .

Empirical investigation on this issue is in its preliminary stage

and we did not expect our f i r s t  attempt to resolve the issue.
Much additional research by ourse lves and others is requ ired
before we know whether we are pursuing a dead end or oDening

up a fertile new fie]-i of research.

VII. CONCLUSION

We have clear ly onl y scratched the sur face  of the research
on the importance of local labor markets. We recognize that

our proxy for cycles is only one of many that should be ex-

plored . It has the potential advantage of measuring cycles

in the cross—section as well as through time and results for

the earnings analysis are generally encouraging . We found that 

~~~~~~~~~~~~ •- • __- • • •
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contrary to the established conviction , wage rates are

sensitive to business cycles. This sensitivity appears ,

holding industry constant, to be skill neutral so that busi-
ness cycle movements apparent ly explain little of the recent
time series behavior of relative wages of college graduates.
Furthermore , we have identified some important movements in

wage rates among areas. These wage differentials seem more

sensitive to employment deviat ions and trends than we at least
initially expected. Finally, in the current use of panel data ,
coefficients of the deterministic earnings components have
often been assumed to be constant over time. If panel data

are to be exp loited for the information they contr ibute  to
earnings dynamics , it should be that coefficients constrained
vis—a-vis equality through time should withstand tests of

cross-sectional decomposition . Our results suggest too much
time related motion in earnings parameters for this problem

to be ignored.
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FOOTNOTES

*This research was supported by a grant from the
National Science Foundation,

~
‘The data refer to white males described in the March

survey of each year. These are Census-styled data containing
in addition to the ordinary information of residence, age ,
schooling, indust ry , occupa tion , etc., only information from
last year ’s labor income and the number of weeks worked .
Since income refers  to the previous year , we will index these
surveys as 1967—74 noting only that the data for each earning
year are taken from a survey conducted in March of the ensuing
year. Samples are restricted to persons with exactly twelve
years of schooling or with sixteen or more years. Also ex-
cluded are persons under 14 or over 65 years old ; those self—
employed or working without pay; retired or in armed forces:
major activity last week was school; part-year workers
(worked less than 50 weeks) if reason for part-year work was
school enrollment; and/or , f ina l ly  those with reported wages
of less than $10,

2See Lee Lillard and Robert Willis.

3See Richard Freeman ,

4These distributions were derived by contrasts of the
1940 , 1950, 1960, and 1970 U.S. Censuses showing school
completion as a function of age. See Welch and Gould -

5This implicit weighting of the sample is a hedge
against functional mis-specification , a luxury afforded by
samples as large as these.

6The early career earnings profile seems to have a first
derivative that declines much more rapidly than is implied by
the linear derivative of the quadratic specification .

7For an attempt to price the attributes of local area
labor markets , see Sherwin Rosen.

8For an examination of unemployment rates across areas,
see Robert Hall.

9Notice that the evidence reported here refers to
neutrality within industries. To the extent that college
graduates are disproportionately employed in industries that
are less vulnerable , the aggregate effect on relative earnings
of college graduates is countercyclical, But this results from
composi tion , not from firms hoard’ing of highly skilled workers
during recessions.

1’0An addi tional test of our cyclic measures recognizes
that labor utilization rates (weeks worked) are presumably
more sensitive to cycles than wages. Our measures should 
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predict wage fluctuations as well as utilization rates. Our
preliminary explora tion on uti l i za t ion  ra tes produced erra tic ,
after negative but certainly mixed , results. The results de—
perided a great deal on the utilization method employed . ~1e
plan to ex~ lore this problem further in future work,

~~Note that the regressions used in Table 6 to- calculate
relative earnings of college to high school graduates were
based on these regressions with industry dummies included . ( 
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